Viability of Plasmodium falciparum ex vivo: comparison of the effects of artemether and sulfadoxine-pyrimethamine.
Severe malaria is increasingly treated with artemether and sulfadoxine-pyrimethamine, but their effects on the viability of Plasmodium falciparum ex vivo following therapeutic doses, and the relationship between conventional indices of therapeutic response and parasite viability, have not been evaluated. We assessed these parameters in children with severe non-cerebral falciparum malaria. Between May and August 1995, 17 children with severe non-cerebral malaria were randomized to receive therapeutic doses of artemether or sulfadoxine-pyrimethamine. Parasitemia quantification and withdrawal of blood culture of P. falciparum in vitro were done before and at specific intervals after drug administration. Therapeutic indices of response were determined by the conventional method. The corresponding viability estimates ex vivo were derived for each drug and compared with conventional therapeutic indices. Artemether produced a significantly more rapid reduction of parasitemia and fever than sulfadoxine-pyrimethamine. Resistance to sulfadoxine-pyrimethamine was present in three out of seven patients (RI, RII and RIII) and was readily detectable by the functional viability estimate ex vivo. Ex vivo, functional reduction of parasite viability was significant 8 or 12 h after administration of artemether, with no functionally viable parasites 30 h after administration. In contrast, functional viability in isolates sensitive to sulfadoxine-pyrimethamine became significant by 16-20 h after drug administration and viable parasites were still evident after 36 h in some isolates. Indices of therapeutic response estimated by the conventional methods, i.e., time to 50% or 90% reduction of parasitemia and parasite clearance time, were significantly higher than those derived from the corresponding functional viability estimates ex vivo for each drug. There was correlation between some of the two sets of parameters. These data suggest the rapid and relatively broad stage effects of artemether when compared with sulfadoxine-pyrimethamine on P. falciparum asexual forms. Estimation of parasite viability indices ex vivo permits comparison of the relative speed of antimalarial drug action.